Aspirin and azo derivatives have been widely studied and have drawn considerable attention due to diverse biological activities. In this study, a series of 4-[(halophenyl)diazenyl]phenyl aspirinate derivatives were synthesized from the reaction of aspirin with 4-[(halophenyl)diazenyl]phenol via esterification, in the presence of DCC/DMAP in DCM with overall yield of 45-54%. 4-[(Halophenyl)diazenyl]phenol was prepared prior to esterification from coupling reaction of aniline derivatives and phenol in basic solution. All compounds were characterized using elemental analysis, FTIR, and 1 H and 13 C NMR spectroscopies. All compounds were screened for their anticancer activities against nasopharyngeal cancer (NPC) HK-1 cell lines and the viability of 
Introduction
Cancer has become a serious clinical problem worldwide [1] . It is because cancer cells have the ability to grow rapidly and develop into malignancy tumor [2] . Nasopharyngeal cancer is the most common malignant tumor and occurs in the nasopharynx, the upper part of the throat near to the neck [3] . Nasopharyngeal cancer (NPC) is commonly developed from infection with Epstein-Barr virus, foods, and family history [4] . NPC, which also known as HK-1, was found to have high level of epidermal growth factor receptor (EGFR) protein [5] . Hence, by targeting the EGFR protein, it might become a new therapeutic strategy to inhibit the HK-1 cells [6] . The usage of drugs could stop the growth of the malignant cells in one's body by inhibiting its EGFR pathway of the cancer cells itself [7] .
The development of new drug for cancer treatment has gained much interest in recent years. The modification of pharmacologically active compounds may lead to a new finding of novel drugs with diverse pharmacological activities [8] . Chemical modification of aspirin, for instance, has been reported to reduce gastrointestinal toxicity and exhibited diverse biological activities such as anticancer [9] , antiinflammatory [10] , and antibacterial [11, 12] activities. Aspirin 2 Journal of Chemistry bearing active functional groups such as diethyl phosphate and nitro groups has been reported to have anticancer activity against pancreatic and colon cancers [13, 14] .
Azo is another active compound reported for its pharmaceutical importance as antidiabetic [15] , antineoplastic [16] , antibacterial [17] , and anticancer [18] agent. Azo molecules are known to be involved in the inhibition of DNA, RNA, carcinogenesis, and protein synthesis [19] . The presence of -N=N-in the molecular structure of azo is responsible for the interaction with the active site of protein [20] . The presence of halogen substituents in azo molecule also played an important role in the inhibition of receptor enzyme [21] .
In this study, a series of azo derivatives ( a-d) and aspirin azo derivatives ( a-d) have been synthesized and demonstrated for potential anticancer agent against nasopharyngeal cancer cell lines. The viability of the cultured cells was determined by MTS-based colorimetric assay and discussed.
Materials and Methods

Materials.
Chemical agents used in the present study included dimethyl sulfoxide (DMSO, Sigma-Aldrich), penicillin-streptomycin (GIBCO), fetal bovine serum (FBS, SigmaAldrich), and RPM1 1640 (GIBCO).
Characterizations.
Melting point was measured by Stuart SMP3 melting point apparatus and the elemental analysis was determined by flash EA1112 analyzer. IR spectra (v/cm −1 ) were recorded on a Perkin Elmer GX spectrophotometer able to show infrared spectra of functional groups, potassium bromide pellet (KBr) solid material.
1 H NMR spectra were recorded on a JEOL.ECA 500 spectrometer at 500 MHz and 13 C NMR at 125 MHz. Tetramethylsilance (TMS) was used as a reference for both spectra while CDCl 3 and DMSO-d 6 were used as solvents.
General Method for the Synthesis of Halogenated Azo
Compounds a-d. A mixture of 4-fluoroaniline (0.56 g, 5 mmol) and HCl (2 M, 6 mL) was added slowly to NaNO 2 in water (1 M, 2 mL) at 0-5 ∘ C. Phenol (0.47 g, 5 mmol) was dissolved in NaOH (2 M, 10 mL) and cooled to 0-5 ∘ C. The diazo salt was added slowly to phenol solution at 0-5 ∘ C and stirred for 40 min. HCl (2 M, 10 mL) was added to form precipitate and filtered and washed with cold water (2 × 20 mL). The crude product was recrystallized from hot ethanol to give ( a) (0.56 g, 52%) as purple solid; m.p. 
General Method for the Synthesis of Aspirin-Halogenated
Azo Derivatives a-d. Azo ( a) (0.65 g, 3 mmol) was dissolved in dry DCM (20 mL) and added to a round bottom flask containing acetylsalicylic acid (0.54 g, 3 mmol) in dry DCM (20 mL) at 0-10 ∘ C. DCC (0.62 g, 3 mmol) and DMAP (0.37 g, 3 mmol) were added to the mixture and stirred for 4 h at 0-10 ∘ C. The mixture was filtered and evaporated. ∘ C. After incubation, the media were discarded from each well and added with 10 L MTS solution and 50 L fresh media. The plates were further incubated for 30 minutes at 37 ∘ C. The absorbance was measured by a multiwell plate reader at 490 nm. This experiment was performed in triplicate [22] .
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Statistical Analyses.
The quantitative data are expressed as mean ± standard deviation. The cell viability against log IC 50 values of all compounds was determined using Graphpad prism 6 program.
Results and Discussion
The was comparable to 5-fluorouracil. Compound a-d bearing halogen substituents has good lipophilic property and thus improved the binding properties towards the active site of cells enzyme [21, 24] . Among all halogens, fluorine is the most selectively bound halogen to specific enzyme and remains covalently and irreversibly bound to the active site of enzyme, hence providing good anticancer activity [25] . In addition, the presence of -N=N-group in the molecular structure has also contributed to anticancer activity by interaction with the active site of protein via hydrogen bonding resulting in the inhibition growth of cells [20] . The presence of phenyl ring is also important to provide more lipophilic character [26] . Compound with high lipophilicity has potential to inhibit proteins for cell growth [27] .
Anticancer activity of a-d against NPC HK-1 cell lines only showed a (38.7 ± 0.8 M) and d (44.9 ± 5.4 M) with average anticancer activity compared to the aspirin alone. The presence of azo moiety in the molecular structure has contributed to the anticancer activity [20] . The weak inhibition on NPC HK-1 cell lines on c-d was due to higher molecular weight with larger size of bromine and and bulky molecules contributed to steric hindrance, thus preventing a-d from reaching the active site of enzyme [29] .
Conclusion
In conclusion, a series of a-d and a-d were synthesized and screened for their anticancer activities based on MTS assay. Compound a-d demonstrated good anticancer activities compared to a-d, where a exhibited the highest cytotoxicity against NPC HK-1 cells lines, comparable to the standard drug (5-fluorouracil). These results indicated that a-d could be used as potential lead compounds for anticancer drug development. Compounds a-d provide low cytotoxicity due to the occurrence of steric hindrance which prevent them from reaching the receptor of enzymes.
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